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(54) Device for needling a web 


(57) In a device for needling a prebonded web 1 comprising a reciprocating needle board 3 and a web 
support 2 it is possible to omit the conventional stripper and achieve a higher needle density by forming the 
support 2 in a convex curve and by driving outlet rollers 8 faster than inlet rollers 7 so as to tension the web 
against the support. The support may be formed with recesses in its surface. 
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Device for Needling a Prebonded Web 

This invention relates to a device for needling a prebonded 
web, comprising at least one needle board reciprocatingly 
movable in stitching direction, and comprising a web support 
disposed opposite the needle board between a feed roller and 
a discharge roller. 

In conventional devices of this kind the web is guided be- 
tween the web support opposite the needle board and a strip- 
per between the web support and the needle board, whose nee- 
dles stitch into the web through penetration holes in the 
stripper. The stripper, which like the web support mostly 
consists of a perforated plate, has the function of enabling 
the smooth withdrawal of the needles from the web, which 
without such stripper would not be completely released by the 
needles, because the barbs of the needles required for the 
entrainment of the fibers might at least partly lift the web 
unimpededly. However, needles that remain in engagement with 
the web naturally impede the feed of the web significantly. 
Despite the considerable effort for the stripper provided 
with holes corresponding to the needle pitch, which stripper 
should not only meet certain strength requirements, but 
should also be adjustable in stitching direction for adapta- 
tion to the web thickness, such stripper can therefore not be 
omitted in the known needling devices. 

It is therefore the object underlying the invention to im- 
prove a device for needling a prebonded web as described 
above such that a stripper can be omitted without impairing 
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the withdrawal of the needles from the web and without dis- 
turbing the web feed. 

This object is solved by the invention in that the needle 
board is disposed directly opposite the web support, which 
has a continuous convex curvature in direction of web move- 
ment, and that the withdrawal speed of the discharge roller 
exceeds the conveying speed of the feed roller. 

For omitting a conventional stripper between the web support 
and the needle board, the web must be urged against the web 
support against the withdrawal resistance of the needles. For 
this purpose, the web support is provided with a continuous 
convex curvature, and the web is subjected to a corresponding 
tensile stress, which due to the convex curvature of the web 
support urges the web against the web support, so that the 
needles can easily be withdrawn from the web. The tensile 
stress acting on the web is easily achieved by means of the 
feed roller and the discharge roller, when these roller pairs 
are driven with a corresponding difference in speed. For sub- 
jecting the web to a corresponding tensile stress it is of 
course necessary that the web has a corresponding longitudi- 
nal strength, which is the case with the usual prebonded 
webs . 

To ensure a close fit of the web also in the feed and dis- 
charge portions of the web support, the web should not be 
guided in the tangential inlet and outlet planes of the web 
support. For this purpose, the surfaces of web movement be- 
tween the web support on the one hand and the feed roller and 
the discharge roller on the other hand should rather be in- 
clined away from the tangential inlet and outlet planes of 
the web support on the side facing away from the needle 
board, so that the web is deflected at the inlet and outlet 
edges of the web support, which ensures a close fit of the 
web also in the inlet and outlet portions. 
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The omission of a conventional stripper in addition offers 
the possibility of providing the needle board with at least 
one needle area extending over the working width and disposed 
directly opposite the web support, which needle area has a 
minimum number of five needles, preferably eight needles per 
cm^, each inserted in a separate bore. Since with increasing 
density of the needle distribution the rate of felting in- 
creases on the one hand, and the dependence of the stitch 
pattern on the feed rate of the web decreases in the course 
of needling, particularly favorable conditions can be created 
in the case of a correspondingly high needle density over the 
working width both in terms of bonding and also with respect 
to a uniform stitch density, which is independent of the re- 
spective web feed. A needle density high enough for this pur- 
pose can, however, only be realized constructively when a 
stripper between the needle board and the web support does 
not become necessary, as only then the restriction of the mu- 
tual needle distance by the distance of the holes in the 
stripper is cancelled. The mutual minimxim distance of the 
needles thus merely depends on the strength conditions in the 
area of the needle board, which provides for high enough nee- 
dle densities. To ensure a corresponding effect, the needle 
board may be fitted with a minimum number of five needles per 
cm^ in a needle area extending over the working width. More 
favorable conditions are of course obtained when the minimum 

2 

number is increased to eight needles per cm and above. 

The higher needle density of the needle board of course also 
prevents that the web support is designed as usual as a per- 
forated plate. To nevertheless ensure a piercing of the web, 
the web support may have surface indentations in the area of 
needle extension, which do not impair the strength of the web 
support . 

In the drawing, the subject-matter of the invention is repre- 
sented by way of example, wherein: 
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Fig. 1 represents an inventive device for needling a pre- 
bonded web in a schematic longitudinal section. 

Fig- 2 represents segments of an embodiment of a needle 

board for the inventive device in a top view on the 
receiving holes for the needles on an enlarged scale, 
and 

Fig. 3 represents a longitudinal section through a web sup- 
port with the needles stitching into the web, on an 
enlarged scale. 


The illustrated device for needling a web 1 in accordance 
with the embodiment shown in Fig. 1 substantially comprises a 
stationary web support 2 in the form of a perforated plate, 
and a needle board 3 disposed directly above the web support 
2, which needle board is reciprocatingly movable transverse 
to the web support 2, as this is indicated by the arrow 4. 
The needles of the needle board 3 are designated with the 
reference numeral 5. In contrast to conventional devices of 
this type there is no stripper between the needle board 3 and 
the web support 2, Such stripper can be omitted because the 
web support 2 has a continuous convex curvature in direction 
of web movement 6, and the web 1 is subjected to a tensile 
stress between a feed roller 7 and a discharge roller 8, 
which for this purpose is driven at a larger peripheral speed 
than the feed roller 7. This tensile stress acting on the web 

1 in connection with the convex curvature of the web support 

2 produces a compressive force urging the web 1 against the 
stationary web support 2, so that the occurring normal forces 
act against the resistance to the withdrawal of the needles 5 
from the web 1 with the result that the needles 5 can easily 
be withdrawn from the web 1 despite the missing stripper. To 
be able to use needles 5 of equal length, the needle board 3 
should likewise be curved, as this is indicated in the draw- 
ing. The additional effort of the curved web support 2 and 
the curved needle board 3 is compensated by the improvement 
of the web felting as a result of such curvature, because the 
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needles 5 stitch into the web 1 in different directions with 
respect to said web. 

To ensure a close fit of the web also in the inlet and outlet 
portions of the web support 2, the web passage surfaces 9 ex- 
tend on the one hand between the web support 2 and the feed 
roller 7 and on the other hand between the web support 2 and 
the discharge roller 8 on the side facing away from the nee- 
dle board 3 with an inclination away from the tangential in- 
let and outlet planes 10 of the web support 2, which causes a 
deflection of the web 1 in the vicinity of the inlet and out- 
let edges of the web support 2, and thus excludes a lifting 
of the web 1 from the web support 2 in the vicinity of the 
inlet and outlet edges. 

Due to the lack of a conventional stripper between the needle 
board 3 and the web support 2, there is no restriction of the 
minimum distance of the needles 5 from each other by the 
minimum distance of the holes in the perforated plate of the 
stripper, so that a much larger needle density of, for in- 
stance, eleven needles per cm can be achieved. In Fig. 2 
such considerably denser needle packing as compared to con- 
ventional needle boards can easily be seen from the pitch of 
the receiving bores 11 for the needles 5. The arrangement has 
been made such that the mutual axial distance of the receiv- 
ing bores 11 approximately corresponds to 1.6 to 1.7 times 
the stem diameter of the needles 5. The variations in this 
axial distance result from the fact that the receiving bores 
11 are arranged with an irregular mutual offset transverse to 
the direction of web movement 6, so as to avoid locally in- 
creased stitch densities as a result of a completely regular 
needle arrangement. 


The higher density of the needle distribution of course also 
prevents the use of a perforated plate as web support 2, as 
otherwise the restriction of the density of the needle dis- 
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tribution by the distance of the holes in the web support 2 
would again have to be accepted. The web support 2 might con- 
sist of individual blades arranged with a mutual distance. 
For needling in particular the web surface it would also be 
possible to provide an unperf orated plate with a continuous 
smooth surface as web support 2, namely when the needles 5 do 
not pierce the web 1. as this might be the case with fork- 
type needles. When for needling a surface needles 5 with 
barbs 12 are used for the entrainment of fibers in accordance 
with Fig. 3, care should be taken that the barbs 12 will yet 
penetrate into the web 1 deep enough. This means a compara- 
tively small distance between the needle tip and the barbs 
12, where, however, the web thickness should largely be util- 
ized for the needle stitch. More favorable stitching condi- 
tions are obtained in web supports 2 which are provided with 
surface indentations 13 in the area of extension of the nee- 
dles 5, as this is indicated in Fig, 3. These surface inden- 
tations 13 provide for a larger needle penetration, without 
impairing the required strength of the web support 2. 
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Claims : 

1. A device for needling a prebonded web, comprising at 

least one needle board reciprocatingly movable in stitching 
direction, and comprising a stationary web support disposed 
opposite the needle board between a feed roller and a dis- 
charge roller, characterized in that the needle board (3) is 
disposed directly opposite the web support (2), which has 
continuous convex curvature in direction of web movement (6), 
and that the withdrawal rate of the discharge roller (8) ex- 
ceeds the feed rate of the feed roller (7). 

2- The device as claimed in claim 1, characterized in 

that the web passage surfaces ( 9 ) between the web support ( 2 ) 
on the one hand and the feed roller (7) and the discharge 
roller (8) on the other hand extend with an inclination away 
from the tangential inlet and outlet planes (10) of the web 
support (2) on the side facing away from the needle board 
(3). 

3. The device as claimed in claim 1 or 2 , characterized 
in that the needle board (3) has at least one needle area ex- 
tending over the working width and disposed directly opposite 
the web support (2), with a minimum number of five needles 
(5), preferably eight needles (5) per cm , each inserted into 
a separate bore (11)- 

4. The device as claimed in claim 3, characterized in 
that the web support (2) has surface indentations (13) in the 
area of extension of the needles (5). 
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